,ug/ml). These results suggest that determinants governing resistance to these antibiotics are located on extrachromosomal genetic elements (plasmids) that are widely distributed in streptococci.
We previously reported (11) on epidemiological studies of drug resistance in group A betahemolytic streptococci isolated from 1970 to 1973 in Japan. The results indicated that distinct group resistances to penicillin G and streptomycin could not be identified among the strains thus far examined. However, surveys from this and other laboratories have demonstrated strains resistant to chloramphenicol (CM), tetracycline (TC), and the macrolide antibiotics (Mac), including erythromycin, oleandomycin, leucomycin, josamycin, and spiramycin (4, 5, 9, 11) . The frequency of isolation of streptococcal strains resistant to Mac is increasing in Japan due to the widespread use of these drugs, and the emergence of such strains has become an important problem in clinical medicine (Mitsuhashi et al., unpublished observations) . This paper deals with the genetic properties of resistance to Mac, TC, and CM.
From our stock cultures, we selected at random 10 strains of beta-hemolytic streptococci that were resistant to TC (100 ,ug/ml or more), CM (50 ,ug/ml), and Mac (100 ,ug/ml or more).
Brain heart infusion broth (Difco) and brain heart infusion agar (Difco) were used for bacterial cultures. It is known that the individual streptococcus is a spherical microorganism, but in the characteristic chains, adjacent cocci are elongated in the axis of the chain. Ethylenediaminetetraacetic acid was added to brain heart infusion broth to a final concentration of M to increase the single-cell population among cells that formed elongated chains, and the culture was gently shaken at 37 C. Microscopic observation indicated that the frequency of single cells, two-to three-chained cocci, and four-or more-chained cocci was 55, 35, and 10%, respectively, among the total population.
An overnight brain heart infusion broth culture of each strain at 37 C was diluted 10-fold with fresh broth containing ethylenediaminetetraacetic acid and gently shaken at 37 C. The artificial elimination of resistance to TC, CM, or Mac was then examined by cultivation at 41 C or by addition of acriflavine to a final concentration of 0.2 ,ug/ml. After 18 h of incubation, the cultures were plated on brain heart infusion agar media. Each colony was picked, and the elimination of drug resistance in each colony was determined by plating each colony on a brain heart infusion agar plate containing leucomycin (12.5 ,ug/ml), TC (12.5 ug/ml), and CM (12.5,ug/ml).
Of the 10 strains examined, six had lost their resistance to TC, CM, or Mac by cultivation at 41 C or by the addition of acriflavine. The frequency of elimination of CM, Mac, and TC resistance among 500 colony-forming units examined was 4.3, 3.2, and 2.1%, respectively, but the joint elimination of resistance to two or three drugs was not found. The frequency of elimination by elevated temperature was found to be slightly higher than that by treatment with acriflavine. A set of representative results is shown in Table 1 .
These results strongly suggest that the determinants governing resistance to TC, CM, or Mac in streptococci are located on extrachromosomal genetic elements, i.e., plasmids, and are probably located on different plasmids, as already reported for staphylococci (see review, 12). The presence of plasmids has been reported in group D Streptococcus (2. 3), Streptococcus faecalis (1, 7, 8) , and Streptococcus mutans (6) . According to these results and those presented here, it can be concluded that the plasmidlinked resistances are widely distributed in streptococci, as reported in staphylococci (12) and in the gram-negative rod bacteria (see review, 10). Molecular and genetic studies of the plasmids found in these beta-hemolytic streptococci will be described elsewhere.
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